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(54) PHOTOSENSITIVE RESIN COMPOSITION AND FILM HAVING CURED COATING FILM 
THEREFROM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensitive resin composition good in close 
adhesion with a non-treated plastic film base material, and suitable for making a cured coating 
film, a hard coat layer, excellent in scratch resisting property and pencil hardness. 
SOLUTION: The photosensitive resin composition containing a compound (A) having at least 
two ethylenic unsaturated groups in a molecule, an oligomer (B) which is obtained by reacting 
an epoxy resin (a) having at least two epoxy groups in a molecule and its epoxy equivalent is 
not smaller than 500 eq/g with a monocarboxylic acid (b) containing an ethylenic unsaturated 
group, a photopolymerization initiator (C), and an electroconductive metal oxide (D) having a 
primary particle diameter of 1-200 nm, is prepared, and by using a cured coating film thereof (a 
hard coat layer) having static electricity preventive property is provided on a plastic film base 
material. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The photopolymer constituent containing the conductive metallic oxide (D) whose oligomer (B), 
photopolymerization initiator (C), and primary particle size which have at least two or more epoxy groups in the 
compound (A) which has at least two or more ethylene nature partial saturation radicals in a molecule, and a molecule, 
and the weight per epoxy equivalent makes the epoxy resin (a) of 500 or more eq/g and ethylene nature partial 
saturation radical content monocarboxylic acid (b) react, and are obtained are 1-200 nanometer s [claim 2] The 
photopolymer constituent [claim 3] of claim 1 which is an object for antistatic nature rebound ace court layers The 
photopolymer constituent according to claim 1 to 2 whose content of oligomer (B) is 5 - 30 % of the weight [claim 4] 
The photopolymer constituent according to claim 1 to 3 characterized by containing a diluent (E) [claim 5] The film 
which has coating and the stiffened antistatic nature rebound ace court layer for a photopolymer constituent according 
to claim 1 to 4 on a film base material [claim 6] The film according to claim 5 whose film base material is an unsettled 
film [claim 7] The film which has the antistatic nature rebound ace court layer with an acid-resisting function in which 
the with a refractive index of 1 .48 or less low refractive-index layer was formed on the film with an antistatic nature 
rebound ace court layer according to claim 5 to 6 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the film which has a photopolymer constituent and its hardening coat. 
Furthermore, it sticks to film base materials, such as polyester [ being unsettled (what has not performed easily- 
adhesive processing) ], an acrylic, a polycarbonate, polyether sulfone, and triacetyl cellulose, in detail, and is related 
with the film which has the hardening coat (rebound ace court layer) obtained the photopolymer constituent for 
pr eparing the rebound ace court layer excellent in abrasion-proof nature and a pencil degree of hardness, and from now 
on. 

[0002] 

[Description of the Prior Art] Current and plastics are used in large quantities in the various industrial worlds by 
making an auto industry, household electrical products industry, and the electric electronic industry into the start. Thus, 
in addition to the workability and transparency, a light weight, cheapness, and an optical property depend why plastics 
is used in large quantities on good reasons. However, compared with glass etc., the front face is soft, and it has a fault, 
like a blemish tends to be attached. In order to improve these faults, coating a front face with a rebound ace court agent 
is performed as a general means. The rebound ace court agent of heat-curing molds, such as a silicon system coating, 
acrylic lacquer, and a melamine system coating, is usually used for this rebound ace court agent. Since especially a 
silicon system rebound ace court agent has high HADONESU and quality is excellent also in this, it has been used 
abundantly. The coat agent of this network is almost used for products of high added value, such as glasses and a lens. 
However, it is hard to say that this thing has the long setting time and is suitable as rebound ace court material of the 
film processed at an expensive price and continuously. 

[0003] In recent years, a photosensitive acrylic rebound ace court agent came to be developed and used, the engine 
performance which whose speed of processing processing was quick and was excellent in HADONESU, abrasion- 
proof nature, etc. in order that such a photosensitive rebound ace court agent might be hardened immediately and might 
form a hard coat (rebound ace court layer) by irradiating radiations, such as ultraviolet rays, — having ~ total cost — 
like — low — ** — it is ** and, now, has become the mainstream of rebound ace court material. Especially, it is suitable 
for continuation processing of films, such as polyester. As a film base material of the plastics which should prepare a 
rebound ace court layer, although there are polyester film, a polyacrylate film, an acrylic film, a polycarbonate film, a 
vinyl chloride film, a triacetyl cellulose film, a polyether sulfone film, etc., polyester film is a kind of the film currently 
most widely used from the description which was excellent in versatility. This polyester film is widely used in 
electronic ingredient as functional films, such as a touch panel, a liquid crystal display, and CRT flat television, as the 
scattering prevention film of glass, the protection- from-light film of an automobile, the surface film for feltboards, a 
built in kitchen unit surface antifouling film, etc. As for these, all have prepared the rebound ace court layer for making 
it a blemish not attached on the film on the front face. 

[0004] Since the problem which an eye says as the fatigue or a cone by a display object screen becoming hard to see by 
reflection arises, the rebound ace court processing which has surface acid-resisting ability depending on an application 
is required of display objects which used the film which coated the rebound ace court agent, such as CRT and LCD. As 
the approach of surface acid resisting, what distributed the inorganic filler and the filler of an organic system particle in 
the photopolymer coats on a film, multilayer structure establishes in order of a high refractive-index layer and a low 
refractive-index layer on the approach (AG processing) and the film which give irregularity to a front face and prevents 
reflection, and there is the approach of AG/AR processing of having doubled the method (AR processing) of preventing 
reflection with the difference of a refractive index or the two above-mentioned approaches etc. 
[0005] 

[Problem(s) to be Solved by the Invention] While the film which prepared the rebound ace court layer which gave 
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functionality is called for in recent years, especially in the electronic ingredient field, the ingredient to which foreign 
matters, such as dust and dust, cannot be attached easily is called for, and there is the approach of adding an antistatic 
agent in order to discharge static electricity to generate. As an antistatic agent, although the surfactant of a cation, an 
anion, and the Nonion system is known, the thing of low molecular weight with an environmental dependency large 
[ these things ] generally and the large effectiveness that the antistatic engine performance varies according to a 
situation has the problem that a membranous degree of hardness falls, when the thing of the amount of macromolecules 
which carries out bleeding is put in so much. Moreover, although the conductive polymer etc. is known, since it is 
conjugated system, when it mixes with a photopolymer, there is a problem of coloring on the chemical structure. If the 
method of preparing the rebound ace court layer containing the conductive particle of a metallic oxide is becoming in 
use while there is such a problem, and such a metal particle is used, it will become possible to give the antistatic engine 
performance, maintaining the tr ansparency of a paint film to some extent. 

[0006] On the other hand, as for film base materials, such as polyester film used for preparing the film which has a 
current rebound ace court layer, easily-adhesive processing has usually been performed. In order that the purpose may 
raise the degree of hardness which is also the purpose of preparing a rebound ace court layer, many polyfunctional resin 
with which crosslinking density tends to become high is used, therefore its hardening contraction is large and it is for 
fully not sticking with a rebound ace court layer in unsettled polyester film. On the contrary, when adhesion is thought 
as important and resin with few functional groups is used, there is a problem that impr ovement in a degr ee of hardness 
or abr asion-proof nature is not enough, and there is no satisfying thing in the rebound ace court agent for unsettled 
polyester film the place which is a join office. On the other hand, the cost rise by using easily- adhesive processing 
polyester film especially poses a problem in recent years, and the rebound ace court agent with good adhesion to 
unsettled polyester film is called for. 

[0007] The adhesion of this invention over a film, especially unsettled polyester film is good, there is no environmental 
dependency in the antistatic engine performance, and it excels in abrasion-proof natur e, and aims at offering the film 
which has a photopolymer constituent suitable for preparing further the rebound ace court layer exceeding a pencil 
degree of hardness (2H) on a film, especially polyester film, and its hardening coat (rebound ace court layer). 
[0008] 

[Means for Solving the Problem] In order that this invention persons may solve the aforementioned technical problem, 
wholeheartedly, as a result of research, they find out that said technical problem is solved with the photopolymer 
constituent which has a specific presentation, and complete this invention. 

[0009] Namely, the compound with which this invention has at least two or more ethylene nature partial saturation 
radicals in (1) molecule (A), The oligomer which have at least two or more epoxy groups in a molecule, and the weight 
per epoxy equivalent makes the epoxy resin (a) of 500 or more eq/g, and ethylene nature partial saturation radical 
content monocarboxylic acid (b) react, and is obtained (B), The photopolymer constituent containing the conductive 
metallic oxide (D) a photopolymerization initiator (C) and whose primary particle size are 1-200 nanometers, (2) The 
photopolymer constituent of (1) which is an object for antistatic nature rebound ace court layers, (3) The content of 
oligomer (B) A photopolymer constituent (1) which is 30 % of the weight thru/or given in 5 - (2), (4) (1) characterized 
by containing a diluent (E) thru/or a photopolymer constituent given in (3), A photopolymer constituent (5), (1), or 
given in (4) on a film base material Coating, The film which has the stiffened antistatic nature rebound ace court layer, 
the film given in (5) given (6) film base material is an unsettled film, It is related with the film which has the antistatic 
nature rebound ace court layer with an acid-resisting function in which the with a refractive index of 1.48 or less low 
reft: active-index layer was formed on the film with an antistatic nature rebound ace court layer (7), (5), or given in (6). 
[0010] 

[Embodiment of the Invention] This invention is explained to a detail. The photopolymer constituent of this invention 
contains the compound (A) which has at least two or more ethylene nature partial saturation radicals in a molecule. As 
an example of (A) which can be used, for example Polyethylene GURIKORUJI (meta) acrylate, Tripropylene 
GURIKORUJI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, Trimethylol propane 
PORIETOKISHITORI (meta) acrylate, ditrimethylol propane tetrapod (meta) acrylate, GURISEN polypropylene 
POKISHITORI (meta) acrylate, the di(meth)acrylate of epsilon-caprolactone addition product of a hydronalium 
KISHIBI valine acid neo pen glycol For example, (the Nippon Kayaku Co., Ltd. make, KAYARAD HX-220, HX-620), 
etc., Pentaerythritol tetrapod (meta) acrylate, the Pori (meta) acrylate of the reactant of dipentaerythritol and epsilon- 
caprolactone, Dipentaerythritol hexa (meta) acrylate, dipentaerythritol PENTA (meta) acrylate, Tripentaerythritol 
OKUTA (meta) acrylate, tripentaerythritol hepta-(meta) acrylate, a poly glycidyl compound (polyethylene glycol 
diglycidyl ether — ) Polypropylene glycol diglycidyl ether, 1, 6-hexanediol diglycidyl ether, Diglycidyl 
hexahydrophthalate, glycerol poly glycidyl ether, Glycerol poly ethoxy glycidyl ether, trimethylolpropane polyglycidyl 
ether, The epoxy (meta) acrylate which is trimethylol propane PORIETOKISHI poly glycidyl ether etc. and the reactant 
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of an acrylic acid (meta), hydroxyl-group content polyfunctional (meta) acrylate (pen TAERISURITORUTORI (meta) 
acrylate --) Dipentaerythritol PENTA (meta) acrylate, tripentaerythritol hepta-(meta) acrylate, The polyfunctional 
urethane acrylate which is the reactants (tolylene diisocyanate, isophorone diisocyanate, xylylene diisocyanate, 
hexamethylene di-isocyanate 5 p-phenylene diisocyanate, etc.) of**) and the poly isocyanate compound is mentioned. 
These may mix and use independent or two sorts or more. A desirable thing is acrylate (meta) of thr ee or more organic 
functions. 

[001 1] The photopolymer constituent of this invention has at least two or more epoxy groups in a molecule, and 
contains the oligomer (B) from which the weight per epoxy equivalent makes the epoxy resin (a) of 500 or more eq/g, 
and ethylene nature partial saturation radical content monocarboxylic acid (b) r eact, and is obtained. Into 1 molecule, it 
has two epoxy groups and weight per epoxy equivalent is mentioned [ the bisphenol A mold epoxy resin of 500 or 
more eq/g, a bisphenol female mold epoxy resin, a phenol novolak mold epoxy resin, a cresol novolak mold epoxy 
resin, a tris phenol methane mold epoxy resin, a bromination epoxy resin, a BIKIRENO-RU mold epoxy resin, a 
biphenol mold epoxy resin, etc. ] for the weight per epoxy equivalent as an epoxy resin (a) of 500 or more eq/g, for 
example. Also among these, the bisphenol A mold epoxy resin and a bisphenol female mold epoxy resin are desirable. 
It has at least two or more epoxy groups in a molecule, and weight per epoxy equivalent can obtain the epoxy resin of 
500 or more eq/g easily fr om a commercial scene. 

[0012] Next, as said partial saturation radical content monocarboxylic acid (b), the reactant of acrylic acids, a cr otonic 
acid, alpha-cyano cinnamic acid, cinnamic acid, saturation or a partial saturation dibasic acid, and a partial saturation 
radical content monoglycidyl compound is mentioned, for example. As acrylic acids, the half-ester which is the 
equimolar reactant of the half-ester, the saturation or the partial saturation dibasic acid which is the equimolar r eactant 
of the dimer of an acrylic acid, a methacrylic acid, beta-styryl acrylic acid, beta-furfuryl acrylic acid, satur ation or a 
partial saturation dibasic-acid anhydride, and the acrylate derivative that has one hydroxyl group in 1 molecule (meta), 
and monoglycidyl (meta) acrylate derivatives is raised, for example. 

[0013] As the saturation used for half-ester manufacture, or a partial saturation dibasic-acid anhydride, it is raised, for 
example in a succinic anhydride, a maleic anhydride, phthalic anhydride, tetrahydro phthalic anhydride, hexahydro 
phthalic anhydride, methyl hexahydro phthalic anhydride, methyl cyclohexene-dicarboxylic anhydride, itaconic acid 
anhydride, methyl, and methylene tetrahydro ************** Moreover, as acrylate derivatives which have one 
hydroxyl group (meta), hydroxyethyl (meta) acrylate, hydroxypropyl (meta) acrylate, hydroxy butyl (meta) acrylate, 
polyethylene-glycol monochrome (meta) acrylate, GURISERINJI (meta) acrylate, TORIMECHI roll pro pansy (meta) 
acrylate, pen TAERISURITORUTORI (meta) acrylate, dipentaerythritol PENTA (meta) acrylate, the acrylate (meta) of 
phenyl glycidyl ether, etc. are raised into 1 molecule, for example. 

[0014] Moreover, as the saturation used for another half-ester manufacture, or a partial saturation dibasic acid, a 
succinic acid, a maleic acid, an adipic acid, a phthalic acid, a tetrahydrophtal acid, hexahydrophthalic acid, an itaconic 
acid, a fumaric acid, etc. are raised, for example, and glycidyl (meta) acrylate etc. is raised as monoglycidyl (meta) 
acrylate derivatives, for example. 

[0015] these partial saturation radical content monocarboxylic acid (b) is independent — or it can mix and use. 
Especially desirable monocarboxylic acid is an acrylic acid (meta). 

[0016] The oligomer (B) contained in the photopolymer constituent of this invention is the following, and can be made 
and compounded. About 0.8-1.3 mols (b) of partial saturation radical content monocarboxylic acid are made to react by 
about 0.9 to 1.1 mole ratio preferably especially to lEq of the epoxy group of the above-mentioned epoxy resin (a). 
(How does weight per epoxy equivalent obtain the epoxy resin (a) of 500 or more eq/g?) 

[0017] Furthermore, it is desirable to use a catalyst, in order to promote a reaction. As a catalyst, triethylamine, pen 
JIRUJI monomethylamine, methyl triethyl ammoniumchloride, a benzyl trimethylammonium star's picture, benzyl 
trimethylammonium iodide, triphenylphosphine, a triphenyl stibine, octanoic-acid chromium, an octanoic-acid 
zirconium, etc. are raised, for example. The amount of this catalyst used is 0.1 - 10 % of the weight pr eferably to 
reaction raw material mixture. In order to prevent the polymerization under reaction, it is desirable to use a 
polymerization inhibitor. As a polymerization inhibitor, hydroquinone, methyl hydroquinone, the hydroquinone 
monomethyl ether , a catechol, pyrogallol, etc. ar e raised, for example. The amount used is 0.01 - 1 % of the weight 
preferably to reaction raw material mixture. Reaction temperature is 60-150 degrees C preferably. Moreover, reaction 
time is 5 - 60 hours preferably. In addition, a diluent (E) given in after-mentioned may be added to reaction time. 
[0018] The photopolymer constituent of this invention contains a photopolymerization initiator (C). As an example of 
(C) which can be used, for example A benzoin, benzoin methyl ether, Benzoins, such as benzoin ethyl ether, the 
benzoin propyl ether, and benzoin isobutyl ether; An acetophenone, A 2 and 2-diethoxy-2-phenyl acetophenone, 2, and 
2-diethoxy-2-phenyl acetophenone, 1 and 1-dichloro acetophenone, 2 - Hydroxy-2-methyl-phenyl propane- 1 -ON, A 
diethoxy acetophenone, 1-hydroxyine clo hexyl phenyl ketone, Acetophenones, such as 2-methyl-l-[4-(methylthio) 
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phenyl] -2-morpholino propane-l-ON; 2-ethyl anthraquinone, 2 -tertiary butyl anthraquinone, 2-chloro anthraquinone, 
Anthraquinone, such as 2-amyl anthraquinone; 2, 4-diethyl thioxan ton, Thioxan tons, such as 2-isopropyl thioxan ton 
and 2-chloro thioxan ton; Acetophenone dimethyl ketal, Ketals, such as benzyl dimethyl ketal; A benzophenone, 4- 
benzoyl-4'-methyl diphenyl sulfide, Benzophenones, such as a 4 and 4'-screw methylamino benzophenone; phosphine 
oxide, such as 2, 4, 6-trimethyl benzoyl diphenylphosphine oxide, andbis(2, 4, 6-trimethyl benzoyl)-phenyl phosphine 
oxide, is mentioned. 

[0019] These can be used as independent or two or more sorts of mixture, and can be further used combining 
accelerators, such as benzoic-acid derivatives, such as these photopolymerization initiators and tertiary amine [, such as 
triethanolamine and methyldiethanolamine, ], N, and N-dimethylamino ethyl benzoate ester, N, and N-dimethylamino 
isoamyl benzoate ester, etc. 

[0020] The photopolymer constituent of this invention contains conductive metallic oxide (D). As an example of (D) 
which can be used, for example Tin oxide, an antimony dope and tin oxide (ATO) For example, (the Ishihara Sangyo 
Kaisha, Ltd. make, FSS-10M, SNS-10M), Indium oxide tin (ITO) (for example, the C.L Kasei make, ITO dispersion 
liquid), Antimonic acid zinc (for example, the Nissan Chemical Industries, Ltd. make, eel NAKKUSU CX-Z600M-3, 
eel NAKKUSU CX-Z600M-3F, eel NAKKUSU CX-Z600M-3F2) etc. is mentioned. These can come to hand easily as 
an organosol currently distributed to the organic solvent. Moreover, powdered conductive metallic oxide can be used, 
making it able to distribute in resin. Although it is not especially specified if the particle size of conductive metallic 
oxide has primary particle size in the range which is 1-200 nanometers, a thing 200 nanometers or less has the desirable 
mean particle diameter in the dynamic light scattering which the particle diameter in the BET adsorption method 
computed by the gas-phase-adsorption method in the state of a particle measured in the state of the sol which 25 
nanometers or less and a solvent were made to distribute. 

[0021] In case the above-mentioned conductive metallic oxide (D) is mixed in resin and it distributes, a dispersant may 
be used in order to stabilize distribution. As an example of the dispersant which can be used for this, a cation system, 
an anion system, the Nonion system, or a double-sided surfactant is mentioned. The surfactant which has alkylamine 
especially the SORUSU pass 20000 (PO [ of the Zeneka Co. make and alkylamine ], EO denaturation object), 
TAMNO-15 (Product made from daylight chemical, EO denaturation object of alkylamine), etc. are desirable. The 
addition is 1 - 20 % of the weight preferably 0.5 to 30% of the weight to the particle to be used. 
[0022] The photopolymer constituent of this invention can contain a diluent (E) by request. As an example of the 
diluent (E) which can be used, for example 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, phenoxy 
ethyl (meta) acrylate, Isoboronyl (meta) acrylate, tetra-furfuryl (meta) acrylate, Acryloyl morpholine, dicyclopentanil 
oxy-ethyl (meta) acrylate, Tricyclodecane (meta) acrylate, 1,4-butanediol monochrome (meta) acrylate, Polyethylene 
GURIKORUJI (meta) acrylate, tripropylene GURIKORUJI (meta) acrylate, TORIMECHI roll pro pantry (meta) 
acrylate, trimethylol propane PORIETOKISHITORI (meta) acrylate, The di(meth)acrylate of epsilon-caprolactone 
addition product of hydronalium KISHIBI valine acid neopentyl glycol For example, (the Nippon Kayaku Co., Ltd. 
make, KAYARADHX-220, HX-620), etc., Pen TAERISURITORUTORI (meta) acrylate, dipentaerythritol hexa (meta) 
acrylate, Reactant diluents, such as tripentaerythritol OKUTA (meta) acrylate (E-l), Or gamma-butyrolactone, gamma- 
valerolactone, gamma-caprolactone, Lactone, such as gamma-hepta-lactone, alpha-acetyl-gamma-butyrolactone, and 
epsilon-caprolactone; Dioxane, 1, 2-dimethoxymethane, diethylene-glycol wood ether, Diethylene-glycol diethylether, 
diethylene-glycol dibutyl ether, Propylene glycol monomethyl ether, the propylene glycol monoethyl ether, Triethylene 
glycol wood ether, triethylene glycol diethylether, Ether, such as tetraethylene glycol wood ether and tetraethylene 
glycol diethylether; Ethylene carbonate, Carbonate, such as propylene carbonate; A methyl ethyl ketone, Ketones, such 
as methyl isobutyl ketone, a cyclohexanone, and an acetophenone; A phenol, Phenols, such as cresol and a xylenol; 
Ethyl acetate, butyl acetate, Ethylcellosolve acetate, butyl-cellosolve acetate, carbitol acetate, Ester, such as butyl 
carbitol acetate and propylene-glycol-monomethyl-ether acetate; Toluene, Hydrocarbons, such as a xylene, 
diethylbenzene, and a cyclohexane; halogenated hydrocarbon, such as trichloroethane, tetrachloroethane, and 
monochlorobenzene, can mention organic solvents (E-2), such as petroleum solvents, such as the petroleum ether and 
petroleum naphtha. These diluents may be used independently, may mix two or more kinds and may be used. 
[0023] Moreover, in the photopolymer constituent of this invention, or the photopolymer constituent for rebound ace 
court layers, it is also possible by the need a leveling agent, a defoaming agent, and to add an ultraviolet ray absorbent, 
light stabilizer, inorganic, organic various fillers, a polymer, etc. further, and to give each functionality to a rebound ace 
court layer. 

[0024] The photopolymer constituent of this invention or the photopolymer constituent for rebound ace court layers can 
be obtained by mixing the (E) component and other components in order of arbitration according to the above- 
mentioned (A) component, the (B) component, the (C) component, the (D) component, and the need. The amount used 
(content) by solid content conversion 20 - 50 % of the weight of moreover, (A) components, Preferably 5 - 30 % of the 
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weight of (B) components 25 to 50% of the weight 5 - 25 % of the weight, (C) It is 40 - 70 % of the weight preferably, 
and (E-l) is [ 0.5 - 20 % of the weight of components / 20 - 80 % of the weight of 1 - (D) components / 0 - 20 % of the 
weight of components ] 20 - 90 % of the weight zero to 15% of the weight 10% of the weight preferably 0-90 % of the 
weight (E-2) of components. 

[0025] On a film base material (base film), it can apply so that it may become 5-30 g/m2 (it converts into thickness 
and is 5-30 micrometers preferably 2-50 micrometers) preferably, and as for the film with an antistatic nature rebound 
ace court layer of this invention, the weight after desiccation of this photopolymer constituent can obtain the above- 
mentioned photopolymer constituent 2-50 g/m2 and by irradiating the radiation after desiccation and making a 
hardening coat form. As a film base material, the film manufactured from polyester, polypropylene, polyethylene, 
polyacrylate, a polycarbonate, triacetyl cellulose, polyether sulfone, a cycloolefin system polymer, etc. is mentioned, 
for example. A film may be a sheet-like thing. Although there is especially no limit about the thickness of a film, it is 
50-300 micrometers preferably. 

[0026] As an approach of applying the photopolymer constituent of this invention on a film base material, bar coating- 
machine coating, MEIYABA coating, air knife coating, gravure coating, reverse gravure coating, offset printing, 
flexographic printing, screen-stencil, etc. are mentioned, for example. Under the present circumstances, although what 
has a shank as a film base material to be used, and the thing which prepared the easy-bonding layer may be used, when 
a cost side is taken into consideration, what has not prepared the easy-bonding layer is good. 

[0027] As a radiation to irradiate, ultraviolet rays, an electron ray, etc. are mentioned, for example. When making it 
harden by ultraviolet rays, the black light equipped with the xenon lamp, the high pressure mercury vapor lamp, the 
metal halide lamp, etc. as the light source is used, and arrangement of the quantity of light and the light source etc. is 
adjusted if needed. When using a high pressure mercury vapor lamp, it is desirable to make it har den by part for 5- 
60m/of bear er r ates to lamp 1 LGT which has the quantity of light of 80 - 120 W/cm. 

[0028] Since the antistatic natur e rebound ace court layer created by the above-mentioned approach contains the 
metallic oxide, the refractive index is as high as 1.55 or more in general. Therefore, what (it is desirable preparing so 
that a refractive index may become 1.48 or less) a low refractive-index layer is formed for on the antistatic nature 
rebound ace court layer prepared by this invention can give an acid-resisting function, a low refractive-index layer — 
magnesium fluoride and a silica — about 0.1 micrometers of thickness — vacuum evaporationo, sputtering, and plasma 
CVD (chemical vacuum deposition) — it can form by gaseous-phase methods, such as law. Or it can form also by 
carrying out coating of the resin of a low refractive index by about 0.1 -micrometer thickness. 
[0029] Fluororesin, silicon system resin, etc. are mentioned as resin for the above-mentioned low refractive-index 
layers. As those examples, silicon system resin, such as fluororesin, such as trifluoroethyl (meta) acrylate, tetrafluoro 
propyl (meta) acrylate, octafluoropentyl (meta) acrylate, heptadeca fluoro DESHIRU (meta) acrylate, a polymer that 
carried out the polymerization of these, polytetrafluoroethylene, and polyvinylidene fluoride, ultraviolet-r ays 
hardenability silicon resin (X- 12-2400, product made from Shin-etsu Chemistry), and a thermosetting polysiloxane, etc. 
is mentioned, for example. 

[0030] In order to raise the abrasion-proof nature and solvent resistance of a low refractive-index layer, polyfunctional 
(meta) acrylate may be used together. As an example of polyfunctional (meta) acrylate For example, polyethylene 
GURIKORUJI (meta) acrylate, tripropylene GURIKORUJI (meta) acrylate, TORIMECHI roll pro pantry (meta) 
acrylate, trimethylol propane PORIETOKISHITORI (meta) acrylate, Ditrimethylol propane tetrapod (meta) acrylate, 
GURISEN polypropylene POKISHITORI (meta) acrylate, The di(meth)acrylate of epsilon-caprolactone addition 
product of a hydronalium KISHIBI valine acid neo pen glycol For example, (the Nippon Kayaku Co., Ltd. make, 
KAYARAD HX-220, HX-620), etc., Pentaerythritol tetrapod (meta) acrylate, the Pori (meta) acrylate of the reactant of 
dipentaerythritol and epsilon-caprolactone, Dipentaerythritol hexa (meta) acrylate, dipentaerythritol PENTA (meta) 
acrylate, Tripentaerythritol OKUTA (meta) acrylate, tripentaerythritol hepta-(meta) acrylate, a poly glycidyl compound 
(polyethylene glycol diglycidyl ether — ) Polypropylene glycol diglycidyl ether, 1, 6-hexanediol diglycidyl ether, 
Diglycidyl hexahydrophthalate, glycerol poly glycidyl ether, Glycerol poly ethoxy glycidyl ether, trimethylolpropane 
polyglycidyl ether, The epoxy (meta) acrylate which is trimethylol propane PORIETOKISHI poly glycidyl ether etc. 
and the r eactant of an acrylic acid (meta), hydroxyl-group content polyfunctional (meta) acrylate (pen 
TAERISURITORUTORI (meta) acrylate --) Dipentaerythritol PENTA (meta) acrylate, tripentaerythritol hepta-(meta) 
acrylate, The polyfunctional urethane acrylate which is the reactants (tolylene diisocyanate, isophorone diisocyanate, 
xylylene diisocyanate, hexamethylene di-isocyanate, p-phenylene diisocyanate, etc.) of**) and the poly isocyanate 
compound is mentioned. These may mix and use independent or two sorts or more. A desirable thing is acrylate (meta) 
of three or mor e organic functions. The content of these polyfunctional (meta) acrylate is 5 - 35 % of the weight 
prefer ably zero to 40% of the weight among the solid content of a low refractive-index r esin constituent. 
[003 1] Furthermore, in order to lower a refr active index, the particle of a low r efractive index may be used together . 
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The particle size of this particle is usually 5-50nm, and a refractive index is 1.45 or less preferably 1.5 or less. As an 
example of a low refractive-index particle, LiF, MgF2, 3 NaF-AlF3, A1F3, Na3AlF6, SiOx (L50< X<2.0) ? etc. are 
mentioned, for example. The content is 40 - 75 % of the weight preferably 30 to 80% of the weight among the solid 
content of a low refractive-index resin constituent. 

[0032] The photopolymer constituent of this invention is stable with time. The photopolymer constituent of this 
invention is useful as a photopolymer constituent for preparing an antistatic nature rebound ace court layer on base 
materials, such as a film, the adhesion to films (base material), such as polyester [ being unsettled (easily-adhesive 
processing not having been performed) ], an acrylic, a polycarbonate, polyether sulfone, and triacetyl cellulose, is good, 
and the abrasion-proof nature of the rebound ace court layer of the antistatic nature hardened and obtained and a pencil 
degree of hardness are especially excellent, adhesive ********** to an unse ttled film — a film with a rebound ace court 
layer can be cheaply manufactured from things, and the obtained film with a rebound ace court layer can be used 
suitable for the application in the optical field and the electronic equipment field. Moreover, an acid-resisting film with 
a rebound ace court layer can be manufactured by forming a low refractive-index layer on a rebound ace court layer. 
Such an acid-resisting film with a rebound ace court layer especially can be suitably used in the device field which 
needs high degr ees of hardness, such as a plastics optic, a touch panel, a flat display, and a film liquid crystal device. 
[0033] 

[Example] Next, an example explains this invention to a detail further. 
[0034] The synthetic example 1 (synthetic example of oligomer (B-l)) 

920g [ of the bisphenol A mold epoxy resins ] (EPO MIKKU [ by Mitsui Chemicals, Inc. ] R-304, weight-per-epoxy- 
equivalent 920 eq/g), 72.06g [ of acrylic acids ], and phenoxy ethyl acrylate 992. 06g, triphenylphosphine 4.96g, and 
METOKINON lg are taught to the round bottom flask which churning equipment, the cooling pipe, and the 
thermometer attached, and it reacts to it at 98 degrees C after 80-degree-C dissolution for 24 hours - making — epoxy 
acrylate - the oligomer (B-l) of acid-number 0.3 mgKOH/g was obtained 50% of the weight per part. 
[0035] Each component shown in one to examples 1-4 and example of comparison 2 table 1 was blended, and the 
photopolymer constituent of this invention was obtained. Those photopolymer constituents were applied to unsettled 
polyester film (Teijin make: HSL, 75 micr ometers of thickness) using the bar coating machine (No.20), all over the 80- 
degree C drying furnace, for 1 minute, ultraviolet rays were irradiated at the conveyor speed for 5m/in the distance of 
10cm from the 120W [/cm ] high-pressure mercury-vapor lamp, and the polyester film which has a hardening coat 
(rebound ace court layer) (10-15 micrometers) was obtained under the air ambient atmosphere after neglect. 
[0036] 

Table 1 Presentation ratio Loadings (weight section) 

An example Example of a comparison Component 1 2 3 4 1 2B -1 5.0 5.0 7.5 7.5DPHA*1 13.7 11.2 18.7 PET-30*2 
13.7 11.2 18.7 CX-Z600M-3F2*3 50.0 50.050.0 50.0 50.0 50.0Irg.l84*4 1.3 1.3 1.3 1.31.3 1.3PGM 30.0 30.030.0 30.0 
30.0 30.0[0037] (Note) 

*1 : DPHA; the Nippon Kayaku Co., Ltd. make, KAYARAD DPHA (dipentaerythritol hexaacrylate) 

*2: PET-30; Nippon Kayaku Co., Ltd. make, KAYARAD PET-30 (pentaerythritol thoria chestnut rate) 

*3: CX-Z600M-3F2; the Nissan Chemical Industries, Ltd. make, eel NAKKUSU CX-Z600M-3F2 (the methanol 

distribution sol of antimonic acid zinc, 60% of solid content) 

*4: Irg.184; made in Tiba Speciality Chemicals (1-hydroxy-cyclohexyl-phenyl ketone) 

[0038] About each polyester film which has the rebound ace court layer obtained above, the performance test of the 
following item was carried out and those results were summarized in Table 2. 

(Pencil degree of hardness (2H)) JIS K According to 5400, the pencil degree of hardness of the coating film of the 
above-mentioned presentation was measured using the pencil scratch test machine. On the PET film which has the 
hardening coat (15 micrometers) to measure in detail, it was the include angle of 45 degrees about the pencil of 2H, and 
the 1kg load was imposed from the top, the scratch and the blemish were attached about 5mm, and condition was 
checked. Measurement was performed 5 times. 

Evaluation It is blemish generating [0039] altogether among 0/5:5 blemish-less times 5 times among 5/5:5 times. 
(Abrasion-proof sex test) 200 g/cm2 load was imposed on steel wool #0000, the film was carried out 10 ****s, and the 
situation of a blemish was judged visually. 

Evaluation 0:blemish-less x: Blemish generating [0040] (Adhesion) JIS K According to 5400, length and the break of 
1 1 width are put into the front face of a rebound ace court layer with a cutter knife at intervals of 1mm, and the 100 
squares are made. After sticking a cellophane tape on the front face, when it removed at a stretch, the number of the 
grid which exfoliated and remained was displayed. 

[0041] (Appearance) Conditions, such as a surface crack, milkiness, and cloudy weather, were judged visually. 
Evaluation Generating [ of an O: fitness **:very small crack ] x: Generating of a remarkable crack [0042] (Surface- 
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electrical-resistance value) Resistivity meter Mitsubishi Chemical make HIRESTA It measured using IP. 

[0043] (Total light transmission, Hayes value) Hazemeter It measured using TC[ by Tokyo Denshoku Co., Ltd. ]- 

H3DPK. 

[0044] 

Table 2 Evaluation result Evaluation criteria Pencil degree of hardness Abrasion-proof nature Adhesion Appearance 
Surface-electrical-resistance value (omega/**) Example 1 5/5 O 100 O 1.4x108 examples 2 5/5 O 100 O 1.2x108 
examples 3 5/5 O 100 O 9.5x107 examples 4 5/5 O 100 O Example 1 of 9.3x107 comparison 5/5 O 0 O Examples 25/5 
of 2.2x108 comparison O0 O 1.5x108 [0045] 
Table 2 (continuation) 

Evaluation result Whole-line permeability Hayes example 1 73% 1.3 examples 2 72% 1.3 examples 3 71% 1.2 
examples 4 71% Example 1 of 1.1 comparisons 71% Example 2 of 1.5 comparisons 72% 1.5 [0046] Examples 5-8 
(preparation of the resin constituent for low refractive-index layers) 

Mean particle diameter mixed and agitated silica sol (MEK distribution sol, Nissan Chemical Industries, Ltd. make 
which are 30% of solid content) 67g which is 30nm, 30g (X-12-2400, Shin-Etsu Chemical Co., Ltd. make) of silicon 
system resin, and IRUGAKYUA 184(tiba speciality-chemicals company make) 3g, and the resin constituent for low 
refractive-index layer preparation was obtained. 

[0047] On the rebound ace court layer of each film obtained in each above-mentioned example and the example of a 
comparison, bar coating-machine No.2 were used, the above-mentioned resin constituent was applied, all over the 80- 
degree C drying furnace, for 1 minute, ultraviolet rays were irradiated at the conveyor speed for 5m/in the distance of 
10cm from the high-pressure mercury-vapor lamp of 120 W/cm, and the film which has a hardening coat (0.5-1 
micrometer) was obtained under the air ambient atmosphere after neglect. About the obtained film with acid 
resistibility ability, abrasion-proof nature, the reflection factor, and the surface-electrical-resistance value were 
measured. 
[0048] 

Table [ ] 3 a use film — the film obtained in the O 2.32% 2.5x108 example 7 example 3 — film [ ] obtained in the O 
1.89% 2.8x108 example 8 example 4 - O 3.45% [ ] - 3.4x108 [0049] Abrasion-proof nature Reflection factor Surface- 
electrical-resistance value example 5 Film obtained in the example 1 O 2.54% 3.0x108 examples 6 Film obtained in the 
example 2 

[Effect of the Invention] The photopolymer constituent for the antistatic nature rebound ace court layers of this 
invention has the good adhesion over the film base material especially obtained from a film, polyester [ being unsettled 
(easily-adhesive processing not having been carried out) ], an acrylic, a polycarbonate, polyether sulfone, triacetyl 
cellulose, etc., and the hardening coat excellent in antistatic nature, the abrasion-proof nature of plastics, a pencil 
degree of hardness, etc. is given. A film with a rebound ace court layer can be cheaply created from the ability of the 
photopolymer constituent of this invention to be used for an unsettled film, and the film with the rebound ace court 
layer of obtained this invention can be suitably used in all fields, such as an auto industry, household electrical products 
industry, and the electric electronic industry. Moreover, it is suitable also for preparing an acid-resisting film by 
forming a low refractive-index layer on a hardening coat (rebound ace court layer). Such an acid-resisting film 
especially is suitable for use in the field which needs low reflection, such as a plastics optic, a touch panel, a flat 
display, and a film liquid crystal device, and a high degr ee of hardness. 
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